Health benefit of garlic has been well established for a longtime during the history of mankind. Organosulfur compounds of garlic including δ-glutamyl-S-allyl-L-cysteins and S-allyl-Lcysteine (SAC) sulfoxides are known as major components of bioactivity; however, raw garlic is easy to be converted into bio-inactive form. Thus, many types of garlic extract or preparation with diverse composition of bioactive compounds have been developed and their bio-efficacy has been evaluated in experimental research. Commercially available garlic preparations including aged garlic extract, essential oil, macerates and powder have been reported to have health-promoting and beneficial effect. 1 In concrete, garlic extract has been reported to show antioxidant effect by scavenging reactive oxygen species (ROS) and induction of antioxidant enzymes, inhibit lipoprotein oxidation, lower serum glucose and have antitumorigenic effect by promoting apoptosis and induction of cell cycle arrest. 2 Garlic extract has been also studied to show suppressive effect of Helicobacter pylori-induced gastric inflammation in vivo 3 and reduction of gastric cancer incidence in a clinical trial. 4 Among them, SAC is one of a water-soluble organosulfur compound of aged garlic extract, and its powerful protective effects in various medical fields have been spotlighted nowadays, and gastrointestinal tract is no exception. In this study, Choi et al. 5 are focusing on the gastroprotective effect of a synthetic SAC in vivo by using ethanol-induced acute gastric ulcer model in rats. The authors of this article have performed experimental animal studies for discovery of novel natural compound, such as Cochinchina momordica seed extract, for defensive effect from gastric mucosal injury using ethanol or stress-induced gastric mucosal damage model in rats. 6 They also have researched on establishment of adequate rat models for acute gastric inflammation, 7 and the impact of aging on gastric mucosal injury by altering defense mechanism of apoptosis, angiogenesis and sensory neuron activity. 8 Through consistent investigation, the authors showed that various factors associated with mechanism of gastric mucosal damage, such as proinflammatory cytokines, gastric mucins, ROS, can be modified by aging or alternative natural compounds, and consequently mucosal injury can be enhanced or suppressed. Their consistent works toward understanding and complete conquest of gastric mucosal damage are really worthy of compliments. This study is basically an extension of their previous study, which demonstrated the protective effects of PMK-S005, a synthetic SAC, using nonsteroidal anti-inflammatory drugs (NSAID)-induced acute gastric damage in rats. In the previous study, authors established NSAID-induced gastric mucosal injury by using 8-week Sprague-Dawley rats with administration of aspirin, diclofenac and indomethacine. PMK-S005 (1, 5, or 10 mg/kg) or rebamipide, an established gastroprotective drug by producing prostaglandin, were pretreated and their pharmacologic effects were evaluated by measuring gross ulcer index, histologic index, gastric mucus level, mucosal level of inflammatory markers including myeloperoxidase, tumor-necrosis factor α, interleukin 1β and several molecules associated with prostaglandin-synthesis pathway including prostaglandin E2 (PGE 2 ) and leukotriene B4 (LTB 4 ). except that acute gastric ulcers were induced by administration of ethanol instead of NSAIDs. However, authors further analyzed the change of antioxidant enzyme including heme oxygenase-1 (HO-1), NAD(P)H:quinine oxidoreductase 1 (NQO-1), γ-glutamylcysteine catalytic subunit (GCLC) and modulator subunit (GCLM). The effects of PMK-S005 for gastric ulcer healing, improvement of histopathologic parameters and mucosal level of pro-inflammatory markers and LTB 4 , a prostaglandin synthesis-associated factor, were consistent with those of the previous study. However, authors additional revealed in this study that the long-term treatment of PMK-S005 (5 or 10 mg/ kg) for 14 days significantly increased protein expression level of HO-1, NQO-1, GCLC and GCLM in a dose-dependent manner, which suggest that gastroprotective effects of PMK-S005 can be caused by enhancement of antioxidant enzymes. 5 Data from another previous research by Park et al. 10 also support the results of this study, which showed that anti-inflammatory and mucosal protective effects of SAC in indomethacin-induced acute gastric ulcer model in rats were mediated by inhibition of cyclooxygenase-2 signaling and histone deacetylation activity, and induction of antioxidant including HO-1. 10 An interesting thing is that PMK-S005 significantly suppressed the mucosal level of LTB 4 , but did not alter PGE 2 . Furthermore, mucosal PGE 2 level was not significantly altered by ethanol ingestion at first, which suggest that a different molecular mechanism may be involved in ethanol-induced gastric ulcer model, comparing with NSAIDinduced gastric ulcer. Two principal risk factors of gastric ulcers or mucosal injury are H. pylori infection and long-term use of NSAIDs, and the mainstay of treatment of gastric ulcer is eradication of H. pylori and inhibition of acid secretion by using H 2 -receptor antagonist or proton pump inhibitors. However, main mechanism of development of gastric ulcer and recurrence is imbalance between gastric mucosal defensive factors including prostaglandin, bicarbonate and mucus and offensive factors including acid and pepsin. Thus, gastroprotective drugs such as rebamipide or sucralfate, which can efficiently enhance mucosal defensive factors such as prostaglandin, have been used worldwide. Furthermore, development and evaluation of efficacy of natural product, such as Artemisia, Pongamia pinnata, Lafoensia pacari, for gastroprotection have been being vigorously performed, and these alternative drugs may increase the quality of ulcer healing by improving mucosal defense and lower the likelihood of recurrence. 11 In this regards, the aim of this article to evaluate the gastroprotective efficacy of synthetic SAC and investigating underlying mechanism is well-timely, and presents a potential for alternative and effective drug for gastroprotection. In real world, however, no one could have answered the simple question: Is it true that Asian people, especially Korean and Chinese, have any benefit from garlic-rich food culture in terms of gastric ulcer? It will take a long way until synthetic SAC is developed as a commercially available drug and evaluated in the clinical fields in the future. We believe that such efforts will eventually lead us to step closer toward the complete conquest of treatment of benign gastric ulcer.
